Effects of modification of tyrosines 3 and 62 (63) on enzymatic and toxicological properties of phospholipases A2 from Naja nigricollis and Naja naja atra snake venoms.
Previously we selectively modified His (48), Arg, Lys, Asp, Glu and Trp residues in the basic phospholipase A2 from Naja nigricollis and the acidic phospholipase A2 from N. n. atra snake venoms. Evidence was obtained for the existence of separate but perhaps overlapping sites responsible, respectively, for their enzymatic and pharmacological properties. We have now modified one or two (Tyr 3, Tyr 62 [63], Tyr 3 + 62 [63]) out of the nine tyrosine residues in these enzymes using p-nitrobenzenesulfonyl fluoride. The derivatives were separated by HPLC, and modified residues determined by amino acid analysis. Enzymatic activity was tested on lecithin--Triton mixed micelles, egg yolk and heart and diaphragm homogenates. The N. nigricollis modified derivatives retained a greater percentage of their enzymatic activities than did the N. n. atra derivatives and also a greater percentage of their activity on natural substrates than on lecithin--Triton mixed micelles. The greatest loss in activity resulted when both tyrosines were modified and the least when tyrosine 3 was modified. Modification of tyrosine 62 of N. nigricollis caused a much greater loss of intraventricular lethal potency than of enzymatic activity, whereas modification of tyrosine 3 of N. n. atra increased lethal potency over six-fold while enzymatic activity decreased about 60%. Examples of dissociation between enzymatic and pharmacological potencies were also noted when hemolytic, anticoagulant and cardiotoxicity on isolated ventricular muscle were measured. The extents of phospholipid hydrolysis were relatively low in brain homogenates, synaptic plasma membranes and heart ventricular muscle. However, they were similar for the native enzymes and all of the tyrosine modified derivatives. These tyrosines do not appear to be part of the enzymatic active site, even though they are thought to be associated with substrate and calcium binding. These results strengthen our earlier conclusion that some pharmacological effects of phospholipase A2 are not due to enzymatic hydrolysis, and that there are separate but perhaps partly overlapping sites for enzymatic and pharmacological activities.